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Development of a method for objectively monitoring the efficacy 
of analgesics on postoperative pain

Graduate School of Frontier Biosciences , Osaka University

Guest Professor Aya NAKAE

◆ Pa�ents undergoing opera�ons under general anesthesia (3M/year in Japan; from Ministry of Health, Labour, and 
Welfare, Survey of medical Ins�tu�ons)
◆ Labour, and 
Target Pa�ents

While many pa�ents suffer postopera�ve pain, there is no method to objec�vely and automa�cally assessing it. Seventy-
five percent of pa�ents experience moderate or worse pain, and 39% report that moderate or worse pain con�nues a�er the
first dose of analgesics have been administered. Overdoses of analgesics a�er an opera�on occur at the rate of 1 in 1000
pa�ents, and there is a need for an effec�ve pain-assessment system to control pain while preven�ng disastrous
complica�ons.

◆ We collected a total of 50,000 EEG data under pain, and by taking an AI approach to objec�vely assess pain, we were the
first in the world to succeed in developing an algorithm that is 83% accurate using only EEG.

◆ Our aim is to prove its efficacy against postopera�ve pain in physician-led clinical trials and report the results.

Outline of Technology Development

Road Map for Development FY 2021 FY 2022 FY 2023
● Pharmaceu�cal Affairs

● Exploratory physician-led clinical trial

● Development of PMS-2

● Prepara�on for physician-led clinical trial

● Physician-led clinical trial

●Manufacturing Planning

◆ 9 patent applica�ons involving EEG feature values, discrimina�ve models, and pain visualiza�on (6 of which were already granted) ◆
State of IP Rights
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2. PCT/JP2017/029991 Pain Es�ma�on Equipment and Pain Es�ma�on Method, 
Along with Classifica�ons (Patent No. 6621538)

3.  PCT/JP2018/028491 Applica�on of Wavelet Transform of Time-Varying Signals 
4.  PCT/JP2018/026489 Classifica�on of Pain using Sparse Modeling and 

Determina�on of Momentary Pain 
5.  PCT/JP2018/028300 Dis�nguishing Comfort & Discomfort

(Patent No.6664715)

1.  PCT/JP2016/052145 Pain Measurement Equipment and Pain Measurement 6.  PCT/JP2018/025769 Pain Determina�on Using Trend Analysis, Medical Device 
System (Patent No. 6249432, Patent No. 6445634, Incorpora�ng Machine Learning, Economic Discriminant 

Model, and IOT, Tailormade Machine Learning, and 
Novel Brainwave Feature Quan�ty for Pain Determina�on

7. PCT/JP2020/017658 Reference S�mulus
8.  PCT/JP2020/017655 System, Method, and Program for Amplifying Teaching 

Data used in Machine Learning
9.  PCT/JP2021/048651 System, method, and program for es�ma�ng subjec�ve 

evalua�on by es�ma�on subject

(Patent No. 6764205)

CN107427248B)


